■HHHIIIIIIII 

US006258339B1 

(12) United States Patent m Patent No.: us 6,258,339 Bl 

Schutt et aL (45) Date of Patent: *Jul. 10, 2001 


(54) OSMOTICALLY STABILIZED 

MICROBUBBLE PREPARATIONS 

(75) Inventors: Ernest G. Schutt, San Diego; David P. 

Evitts, La Jolla; Rene Alta Kinner, 
San Diego, all of CA (US); Charles 
David Anderson, Lebanon, NJ (US); 
Jeffry G. Weers, San Diego, CA (US) 

(73) Assignee: Alliance Pharmaceutical Corp., San 
Diego, CA (US) 

( * ) Notice: This patent issued on a continued pros- 
ecution application filed under 37 CFR 
1.53(d), and is subject to the twenty year 
patent term provisions of 35 U.S.C. 
154(aX2). 

Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 08/841,847 

(22) Filed: May 5, 1997 

Related U.S. Application Data 

(63) Continuation of application No. 08/405,447, filed on Mar. 
16, 1995, now Pat. No. 5,639,443, which is a continuation 
of application No. 08/099,951, filed on Jul. 30, 1993, now 
abandoned. 

(51) Int. CI. 7 A61B 8/13 

(52) U.S. CI 424/9.51; 424/9.52 

(58) Field of Search 424/9.52,9.51; 

600/431, 458 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,276,885 7/1981 Tickner et al 128/660 

4,466,442 8/1984 Hilmann et al 128/653 

4,572,203 2/1986 Feinstein 128/661 

4,613,326 9/1986 Szwarc 604/89 

4,658,856 4/1987 Rasor et al 424/9 

4,684,479 8/1987 D'Arrigo 252/307 

4,718,433 1/1988 Feinstein 128/660 

4,774,958 10/1988 Feinstein 128/660.01 

4,832,941 5/1989 Berwing et al 424/9 

4,844,882 7/1989 Widder et al 424/9 

4,898,734 2/1990 Mathiowitz et al 424/426 

4,904,479 2/1990 Ilium 424/490 

4,925,678 5/1990 Ranney 424/493 

4,927,623 5/1990 Long, Jr 424/5 

4,957,656 9/1990 Cerny et al 252/311 

5,088,499 2/1992 Unger 128/667.02 

(List continued on next page.) 

FOREIGN PATENT DOCUMENTS 


CO/C07C A 1 

9/1 QOQ 

/■pp\ 


0/1 yoy 

{tr) . 

0357164 

3/1990 


0359246 

3/1990 

(EP). 

0554213 

8/1993 

(EP). 

606613A1 

7/1994 

(EP). 

0458745 

9/1994 

(EP). 

8905160 

6/1989 

(WO) 

WO8906978 

8/1989 

(WO) 

9001952 

3/1990 

(WO) 

9109629 

7/1991 

(WO) 

9112823 

9/1991 

(WO) 

9115999 

10/1991 

(WO) 

9211873 

7/1992 

(WO) 

9222247 

12/1992 

(WO) 

W09222249 

12/1992 

(WO) 

9300930 

1/1993 

(WO) 


(List continued on next page.) 

OTHER PUBLICATIONS 

Goldberg et al, Ultrasound in Med, & Biol 20: 319-333 
(1994). 

Schrope and Newhouse, Ultrasound in Med. & Biol 
19:567-579 (1993). 

Mattrey, Radiology 163:339-343 (1987). 

Peter N. Burns, Radiologica Medica 87: 71-82 (Suppl.l 

al . n. 5, 1994). 

Acoustic Non-Linearity Due to Micro-Bubbles in Water 
Wesley & Safar, Acustica, 22: 177-182, 1969-70. 
Ultrasonic Disruption Alliger, Reprinted from American 
Laboratory, Oct. 1975. 

Demonstration of Nonlinear Acoustical Effects at Biomedi- 
cal Frequencies and Intensities, Carstensen, et al., Ultra- 
sound in Medicine & Biology, 6: 159-168, 1980. 
Textbook of Diagnostic Ultrasonography, Second Edition, 
by Sandra Hagen-Ansert, pp. 10-12, 1983. 
Application of ultrasonic processors, Berliner, III, Biotech- 
nology Laboratory, 46-52, Mar. 1984. 

(List continued on next page.) 

Primary Examiner — Michael G. Hartley 

(74) Attorney, Agent, or Firm— Knobbe, Martens, Olson & 

Bear, LLP 


(57) 


ABSTRACT 


652803B 

9/1994 

(AU). 

2077383 

9/1992 

(CA). 

131540 A2 

1/1985 

(EP). 

231091A1 

8/1987 

(EP). 

0279379 

8/1988 

(EP). 


A microbubble preparation formed of a plurality of 
microbubbles comprising a first gas and a second gas 
surrounded by a membrane such as a surfactant, wherein the 
first gas and the second gas are present in a molar ratio of 
from about 1:100 to about 1000:1, and wherein the first gas 
has a vapor pressure of at least about (760-x) mm Hg at 37° 
C, where x is the vapor pressure of the second gas at 37° C, 
and wherein the vapor pressure of each of the first and 
second gases is greater than about 75 mm Hg at 37° C; also 
disclosed are methods for preparing microbubble 
compositions, including compositions that rapidly shrink 
from a first average diameter to a second average diameter 
less than about 75% of the first average diameter and are 
stabilized at the second average diameter; kits for preparing 
microbubbles; and methods for using such microbubbles as 
ultrasound contrast agents. 
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